A new antibiotic, aldecalmycin, has been discovered in the culture broth of Streptomyces sp. MJ147-72F6. Aldecalmycin was purified by solvent extraction, Diaion HP-20 chromatography, silica gel chromatography, Sephadex LH-20 chromatography, HPLC and centrifugal partition chromatography. The *H and 13C NMRspectra of aldecalmycin showed the presence of keto-enol tautomers. Aldecalmycin is equipotent in inhibiting the growth of sensitive and methicillin-resistant
by the Color Harmony Manual, 1958 (Container Corporation of America, Chicago). Characteristics of the spores and mycelia were observed with a scanning electron microscope (Hitachi S-570). 2,6-Diaminopimelic acid in the cell wall was analyzed from the hydrolysate of the grown culture according to the method of Becker et al6).
Time Course of the Production The time course of antibiotic production was followed in shaker flasks. A slant culture of the strain MJ147-72F6 was inoculated into a 500-ml Erlen- meyer flask containing 1 10 ml of seed medium composed of galactose 2.0%, dextrin 2.0%, Bacto-soytone (Difco) 1.0%, corn steep liquor (Iwaki) 0.5%, (NH4)2SO4 0.2%, CaCO3 0.2% and a drop of silicone (Shin-etsu Chemical Industry) (pH 7.4 before sterilization).
The flask was shaken on a rotary shaker (180rpm) at 27°C for 72hours. Two-ml of this seed culture was transferred to five 500-ml Erlenmeyer flasks containing 1 10ml of a production medium consisting of glucose 1.0%, yeast extract 0.5%, potato starch 2.0%, Casamino acid (Difco) 0.5%, CaCO30.4% (pH was not adjusted). The fermentation was continued at 27°C for 168 hours on a rotary shaker (180rpm). Each day 10ml samples of the fermentation broth were drawn from each flask. The pH value, packed cell volume, concentration of carbohydrate and production of aldecalmycin were measured with each sample. Quantitative analysis of carbohydrate was done by the anthrone-sulfuric acid method7). Aldecalmycin in the broth filtrate was extracted with EtOAc at pH 3.0 and the extract was treated with 2,4-dinitrophenylhydrazine. The amounts of aldecalmycin were determined by quantitative analysis of the 2,4-dinitrophenylhydrazone derivative using HPLC(Shiseido CAPCELL PAK C18 UG120A 4.6i.d. x250mm, MeOH-H2O (95:5) as a mobile phase, room temperature).
Physico-chemical Properties
MPwas determined on a Yanagimoto micro melting point apparatus. Optical rotation was measured with a Perkin-Elmer 241 polarimeter. IR spectrum was recorded with a Hitachi 1-5020 spectrometer. UV spectra were taken on a Hitachi U-3210 spectrometer. 1H and 13C NMRspectra were recorded on a JEOL JNM-GX400spectrometer. Mass spectra were obtained with a JEOL JMS-SX102spectrometer.
Antimicrobial Activity
The antibiotic activities were monitored by cup or paper-disk agar diffusion assay against Bacillus stearo thermophilus.
The MICs of aldecalmycin were determined by the agar dilution method in Mueller-Hinton agar against Gram-positive, Gram-negative bacteria and yeast.
Results and Discussion
Taxonomyof the Producing Microorganism Strain MJ147-72F6 had branched substrate mycelia, from which aerial hyphae developed in the form of 6~8 spirals. The whirl-formation or sporangia were not observed. Matured spore-chains had more than 50 spores, which were 0.6~0.7x0.7~1.2/mi in size and smooth surface as shown in Fig. 2 . The cultural characteristics of the strain MJ147-72F6 are summarized in Table 1 . Aerial mycelia with poor sporulation but good growth were observed in inorganic salts-glycerol-yeast extract-aloe {Aloe arhnrescens\ extract affar consisting of homogenized aloe extract 0.25%. elvcerol 0.075%. veast extract 0.025%, K2HPO4 0.025%, MgSO4 H2O D.025%, NaCl 0.025%, (NH4)2SO4, 0.05%, CaCO3 0.05%, trace salts solution (FeSO4-7H2O 0.01%, MnCl2 -4H2O 0.01%, ZnSO4-7H2O 0.01%) 0.025%, and agar 1.8% (pH 7.0). The vegetative growth color was colorless to pale yellowish brown on some media tested. Soluble pigments and melanoid pigments were not produced. The physiological properties of the strain MJ147-72F6 were summarized in Table 2 and utilization of carbon sources of this strain are represented in Table 3 .
Analysis of the whole-cell hydrolysate of the Bar represents 1.76 /mi. strain showedthe presence of LL-diaminopimelic acid. On the basis of these characteristics, the strain MJ147-72F6 was found to belong to the genus Streptomyces. Amongthe known species of Streptomyces, S. aminophilus^and S. cacaoi2) were selected as similar to strain MJ147-72F6. The comparisons of these strains are summarized in Table 4 . The physiological properties of S. aminophilus and S. cacaoi were similar to the strain MJ147-72F6 except for liquefaction of gelatin and peptonizatron of milk. Although aerial mycelium formations of these strains were good in various media, which was different from that of the strain MJ147-72F6. The strain MJ147-72F6 was considered to be different from these strains on the basis of the results described above. Therefore, the strain MJ147-72F6 was designed as Streptomyces sp. MJ147-72F6. This strain was deposited in the National Institute of Bioscience and Human-Technology, 
Fermentation
The production of aldecalmycin is shown in Fig. 3 . The maximumproduction of aldecalmycin in shaker flasks was obtained after 96 hours. A well-grown culture of the strain MJ147-72F6 was inoculated into sixteen 500-ml Erlenmeyer flasks containing 110ml of seed medium as described in the experimental paragraph. The culture was incubated at 27°C for 72hours on a rotary shaker (180 rom). Four hundred-ml of the seed culture was 
Isolation
The culture broth was filtered and the nitrate (40liters) was absorbed on Diaion HP-20 (4liters). The column was washed with water (8liters) and then with 50%acetone (4liters). The active fractions were eluted with acetone (7liters) and concentrated under reduced pressure. The concentrate at pH 3.0 was extracted with ethyl acetate. Additionally, the myceliumcake was extracted with methanol (3 liters). The methanol extract was concentrated in vacuo and extracted at pH 3.0 with ethyl acetate. Both extracts were combined and evaporated to dryness to give brown oil (ca. 100g).
This oily substance (50.4g) was washed with nhexane (600ml) and then the residue was dissolved in methanol (500ml). The methanol solution was dried under reduced pressure to give a brown solid (39.8 g). The brown solid was suspended in chloroform and was charged on a silica gel column (Wakogel C-200, 1 kg), washed with chloroform-methanol (15 : 1, 3 liters), and developed with chloroform -methanol (8 : 1, 4.5 liters). The active fractions were concentrated in vacuo to dryness (4.9g). The crude compound was applied on a Sephadex LH-20 column (3.7liters) and eluted with methanol. The fractions containing aldecalmycin were concentrated under reduced pressure to give pale yellow powder (3.2g).
For further purification, 1 g of the crude powder was purified in ten portions by reverse phase HPLC (Senshu Pak ODS-6251 30 i.d. x 250mm) with acetonitrile-water (3 : 1) at a flow rate of lOml/minute. The fractions including aldecalmycin were collected and evaporated to dryness to yield white powder (526 mg). Finally, the white powder was subjected to centrifugal partition chromatography. The chromatography was performed using CPC-L.L.N model NMF(Sanki Engineering Limited) with a solvent system of chloroform -methanol -water (5 : 6 : 4). The upper phase of the solvent (360 ml) was pumped by the ascending method. By a change of the flow direction (descending method), the fractions containing aldecalmycin were eluted with the lower phase of the solvent system (125 ml) to give pure aldecalmycin (290mg).
Physico-chemical Properties of Aldecalmycin
Physico-chemical properties of aldecalmycin are shown in Table 5 . The molecular formula of aldecalmycin was established as C33H54O9by HRFAB-MSand elemental analysis. The UVspectra showed the characteristic absorption maximum at 304 nmin alkaline methanol. Aldecalmycingave positive color reactions to 2,4-dinitrophenylhydrazine and molybdophosphoric acid-sulfuric acid reagents, negative to ninhydrin and Rydon-Smith reagents. The *H and 13C NMRspectra of aldecalmycin in dioxane-J8 are shown in Fig. 4 . The spectra showed the presence of a ca. 1 : 2 mixture of keto-enol tautomers. Wecould not get assignable NMR spectra in another solvents such as methanol, chloroform or pyridine.
Biological Activities Antimicrobial activities of aldecalmycin are shown in Table 6 . Aldecalmycin showed the antimicrobial activities against methicillin-resistant Staphylococcus aureus (MRSA) as same extent as against sensitive ones or other Gram-positive bacteria and its MICs were 6.25~12.5 /ig/ml. Aldecalmycin did not show the antimicrobial activities against Gram-negative bacteria or yeast. Aldecalmycin did not show any toxicity (LD50 in mice) at lOOmg/kg with iv administration.
